This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Searching PAJ 



1/2 ^-v 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 1 0-206457 

(43)Date of publication of application : 07.08.1998 

(51)Int.CI. G01P 15/125 

H01L 29/84 



(21 Application number : 09-009633 
(22)Date of filing : 22.01 .1 997 



(71 Applicant : HITACHI LTD 

HITACHI CAR ENG CO LTD 

(72)Inventor : HANZAWA KEIJI 

SHIMADA SATOSHI 
SUZUKI KIYOMITSU 
MATSUMOTO MASAHIRO 
SAITO AWHIKO 
ICHIKAWA NORIO 
HORIE JUNICHI 
NAKAZAWA TERUMI 



(54) CAPACinVE ACCELERATION SENSOR AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sensor 
structure having a relatively simple detection circuit of 
good detection accuracy without servo control 
performed. 

SOLUTION: The sensor has center beams 102a, 102b; 
102c, 102d fixed to a surface of a substrate, a movable 
electrode 101 supported by the center beams via a 
space to the substrate and movable in a direction 
parallel to the substrate surface, fixed electrodes 104, 
105 set at the substrate to confront the movable 
electrode, and side electrodes 106-111 located sideways 
of the movable electrode and projecting from the 
substrate surface. A change of a confronting area of the 
movable electrode and fixed electrode 104, 105 is 
detected as a change of a static capacity. In this case, a 
half length L2 of the center beam and a length L1 of the 
movable electrode at a part fixed to the center beam are 
set to hold a relationship L2/L1 of 0.8-2.2. 
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<DflP^S^flnt>o/ci&&K:, oJSSvx 1 0 1 #H^Sffi 

1 04. 1 0 5tC*fLrffl*fWCc^L, pJSftv^l 0 

1 <t m^mm 1 o 4 . losi (D^msffla^^t-r 
60 ccx. pjftvx (pjsbms) 1 0 1 tmmm&i 
04^0 xmm $ns^i<03> r >v-<omm^m 

ojft^^ (nJSm@) 1 0 1 iS^mS 1 0 5&C<fc 

o r ^ $ n 2 <d 3 > t=> -y-copmss <b <om* n 

DJtt^^ 1 0 1 iP^mffi 1 0 4<D*fft®S£ S 

1 , njsftv^ 1 0 1 <h@sm@ 1 0 5 ±<Dn$m&& s 

2. 1 0 1 <t@^Sl 04. 1 05CDWK3 

^<^{tAC«yccD c»i ) rg^n^o 

[003 1 ] 

[»1] AC=e (S1-S2) /d 

[00 3 2 ] L//cA^r, CC0MiiS^>1^«:JDiiS*i 

mfrht. 1 0 1 iBSft&i oAiiC^-oxm 

m&m&ft st, njttv^ 1 0 1 tojwsmmi 0 4. 1 

amoxmf^^^m-^ 
[0033] mttimm&mt>->K.m&i l cm 1 

02a-102 cCcS^jS^^EPto^n^O^gSihcD 
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tc#>. * b vrt-tisxwmtzvj Kmsi o 6-i 

1 \im&htlX:\<*Z>. C<D?<< KmSl 0 6-1 1 1 

pjsbvx i o i ±<D&mmmz&;< i » 

fcWT*, Hit* pjft^ 1 O 1 LVA Fm@l 06- 

1 1 1 ^(Dm^mBE^Bm-r^ct^^^xmrnms^ 

#pjfi6£fc& 0 10 
[0034] Sffi 1 1 4 pjlfivx 1 0 1 

#&ttb/c<t OTfcoJS&v;* l o ltpmg^£~>*p6 

1 0 4, 1 0 5©H^ffl©/^->l 2 1 a-1 2 
1 c«JW6hr^4. C<Dffi«HKfli^*-> 1 2 1 
a- 1 2 1 c 1 0 4X»@^mS 10 5tcS 

0 1iitlfil 0 4, 1 0 5CC)(igXUK:IlH-r&2 

<ba*iiJ86r&& 0 ccD^SKffl/<*->l 20 

2 1 a-1 2 1 c©- o&3i^*^£>fc<D£g5£®g 

1 0 4X»1 0 5k:m^«icS^'rsci{c<fcr>TpJtt 
•7X101 £*tr*rr 104X«105 <ds« 

pffi&vx 1 0 1 <h@^mS 1 0 4 

o i tmmmmi 0 5icj:r>xmi&2tiz>m2 

(oJttmg) 1 0 l<DfflS#fcaMU 1 4#>6^fctibTifc 
tt6tt/ctM FH&l 0 6-11 lfc«fcO, $102a 

-1 0 2d(<:mtt&t)&w^2nz<D&ffi±zti2>£ 

#r*£ 0 Mfc. S«l 1 4te®fSi&lffi^*->l 2 
1 a-1 2 1 c^W^Citc<fcO, nJlM&l 0 1 <fc 
IS1S1 0 4, 1 0 5iCc):or*fi£$n-5 2^0=i> 

[0 0 3 6] m5\z*&wt l cj:zwm®mj&mjm*> 

6(a). (b) . (c) #^BI5*CCJi^3tx/t 
A-A. B-B. C-C^^>r<D»rcSar*^o 
[003 7] CO^(Dpm§S^JJUi£S-fe>^« v m& 

^^3>s«2 1 4±cca^6n/t-s*(D@^me2 

04. 2 0 5, SS2 1 4&t>m\&l,XWLVhtlicy A 
F1S2 0 6. 207. 208. 209, 210. 21 
1, MiSffi^^->2 2 1a-2 2ic 4 50 
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2 2 0^171^2 1 4±lC&ttt>tltc*Sm^X (BJ 

2oi, ^jft^x 2 o i ^^-r-S4*©^2 

02a-202 d, g£2 0 2 a-2 0 2 d £S&2 1 4 
fc@^T£T>#-^2 0 3a-2 0 3d£ffi;t& tt Sg 
202a. 202b ; 202c. 202d ttgg 2 x L 
2<Dm&*>&*mf&U. pJS6^X2 0 1 «^^L lfC*> 

I^1S2 0 4, 2 0 5«ffl5*tA9ila^^^r 

[0038] COW<DpJSftvX2 0 1 3c<Z>W£gM§ 

mrn&zm£rz®mm<Dffi&i,>m2 1 5. 216^ 

OIKT7X2 0 lCDSa5(Cieg3 tiring 3 (Di^im 

tt&D-J Fm@2 0 8-2 1 l^oJS6"7X2 0 l*C<J:o 
t^tclbtir l^i^S® <t ^ o 1 1^, ccDJ^fc 
»iS^Sffl-r^Ciic<fc^r, iMF®ffi2 0 8, 2 0 

9,210.21 i©^moffii,^-r<ft£ o pja 

^x<D*:fcSBJcfcmjI?l}2 12.21 3#HW6Jvct» 

So 

[0 03 9] aj«r7*2 0 1 « v ®&2 14fc@5£i*ft 
fcT>#-gP2 0 3 a-2 0 3 d 43t£i L/TS«2 1 

ojs&v* 2 o i ©«Bsc^m®a5«s^ mmmm2 o 4 . 

2 0 5 <D—tt\*%t3jtm%: K> % nJ8& 201«5 

<DtEttfat f c&tiLLtt£&. *ti?timmmm2 o 4. 

205 tcomtz vmmimit&z. 

[0040] mmm<D&mmmm^ m 3 % a 4 -cta^ 

^Sfflt^CiW-.r. F«B2 0 8. 2 0 9, 
2 10. 2 1 \<Dm&im*)mL,tt<*3:2>. 

[o o 4 i ] S7«, *&wt£j;z&m&mjmmm-b 

O0K«> ^EIWngP2 3 1. fln«S^mSB2 3 2, s 
S*ltii3B2 3 3, ffl^^gP2 3 4^6^5o M^EnJO 
SP2 3 1«, ^filVDD, rtnW-f?^SWl. S 
W2<*0ft£. ttBIS^tHgP2 32« 4 ^m^aCS 
1. C S 2 m ^ 2 >f>t^ 65: o 

^O/cnJttvj^ (oJ«6m®) 1 0 1 ; 2 0 1 1 1 fflcr>@ 
Slil 0 4, 1 05; 204. 2 0 5 K J: oT«l/a3 

n^o sa^ffigP2 3 3«r^p^>r^^sw3. s 

W4. SW5, SISiiligOPK n>f">^CT. C 
F0C<fc^T*8fi£<**i£o 1^^11952 3 4ttWD 
D; «gLWISOP2, SCiR4. R5, 6. R7, V 
R v 3>f>tC4, ^*^-P/HZRtC<fcor«fiS^ 

[0042] mnmm2 3 1 iMis^m^2 32, 
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Hffi (OP KDtttfj) ^Voint. 
^^«StCfettSltaiJ^^5>^^L. Vo(n-l) 
To 

[0 04 3] 

[&2] CF-Vo(n) = CF - Vo(n-l)-CT- 
Vo(n-l)-CSl • VDD + CS 2 * VDD 
[ o o 4 4 ] ±ib CS2 )«, ateWtett^o C&3 ) 10 

[0045] 

[»3] Vo= (CS2-CS1) -VDD/CT 
£ n & 2 o<D n > > OH^SCDM (CS2-C 

s i > (om&nmmjiv o (c^&sn*. tota^ns 

Vott, m*liS@K2 3 4tecfcor#f5£<D*:7*k* h 

ma (M^^ss^ttit>6/j:c^tmr2, sv) 

S CiSS«4 0mV/GgS ( 1 G{*9. 8 m/ 20 

[0047] *mtic£z&immj£}mm*>v<Dft 

ft«H*S8(c^To S3S^5tc:^L/fecfc^«:, W 

5^L2iU *<DitL2/L 1 ^Aifi, »c % »U 
il® o ftm^co 2 oCDrs > f^lttDftmSfi©^ 
(CS2-CS 1) (Dffi^AC L'T&L, @8(C^n 
rc**J:9{c, A# 1 . 3 3<D±c*>r?gmmkACifi 30 

OBj«imffii»<DHSfiOga L 1 fc^£Wf$*>S*<D 

4S#<DftSL2©JfcAtt0. 8-2. 2tttS. 

t. A (=L2/L1)^0. 8-2. 2(DSSBT i pJ8& 

frftffft (AC) £»*c<b#pJt6<i:&s 0 

[0 04 8]*|^^J:5©^j^MaS*fe>1f(D»r 40 
M^^r09CC^To S9«S4 (a) «&1>»H6 

(a) tcm^rzmmmv&z. ohms) 

10 1:201 i*^-K«ttl 06-109 ; 2 0 6- 
2 0 9£>>^*-:>£@5£^ffil 0 4. 10 5:204. 
2 0 5<DJ*Z — Zsifis*5y*te<XnLlC'** — '>~>if 

-csttm&tat. ®9 (a) cc^-rir^k:. oj»v*i 

0 1 : 2 0 1 i2o<D@Slg 1 0 4. 1 05:20 
4, 2 0 5(£>ttr6)«g<Dg$Wl . W2#^ft^ft^L< 

&CZt* S9 (b> fc:g*rr£<J:$Cc, »ffiffi<Z>S3 ' 50 
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W14W2 4fcl*L<ft64l,>, C<Dlt#>, WKl 1 

4 ; 124 iaatfrift«ciiD3S*^fti*>?), aj«r?* 1 o 

1:201 (CSS 114:124 £^H#|n]0D^{4A y 
[0049] 

[»4]AC„ = fi (S2-Sl)/(d+Ay) 

mm&mttfaK.mt> ^ Ajwoffiutft: a c *c*t-r * 

[0 0 5 0 ] oJSi^X 1 0 1 . 2 0 l<Dm&&h±L. 
SSI 14:21 4£dJS6^X 101 ; 2 0 1M&¥ + 
v-y^dtL, h£dcDJth/d£/S<h*r££^ /Si 
AC B ,/AC<DKMil 0(C^"f„ 01 OCCTFSnr 
C^*J:^{c, £#2©£#{fiMBffi (AC../AC) # 

5%JMT(C^^ £ CDffiteS 1 0^6 1 . 2 — 3. 4t* 
[0 05 1 ] 3C(C % *«{CJB«StufciB»BIK«^^- 

oMxmzmi i (a) 5c. wm3m*&WTz>mmm 

jKm*mi 1(b), (c) CC^To «c*J; HI 1 

(b) , (c) ^-n-eniai i (a) ©b-bki 

[0 05 2] SSigT/O^CCMHLT, pJ«JT* 1 0 

1:201 <D8K3tfJ«#ct*f Lxtmottfatcrtix 
m&znttm&vwfr&mTjkistcbv&mi 1 (b) r 
c©»^ bj«iv^ (pjamffi) 101:201 
tmismm 1 o 4 : 2 o 4 <om<omm^mj: 0 *jm 
(pjsfrm®) ioi;2oi £bssb 105:2 

0 5ffl©»«gs#*:#< ft*. cfi£i§<R-r£fctf>. 

*-f**SWal. SWa2. S Wa 3 £$J9#itT, 
HS^ffil a 4 : 2 0 4 5cBB8WIlSffl<D^df-> 1 2 
1:22 1 C<D&mc<fcDH5£®gl 0 

4:20 4©ffia^HSSM5K:it^3*i, pJttvx 1 0 
1:201 1 04:2 0 4(DffflCDf£®SS 

pJS&vx 10 1:201 1 0 5:205 

[005 3] RMMC. wJlftvx 101 : 2 0 1 (Daw^ 

fcwai i ( C ) r*.4. c<om&s pjsbvx (pj 

Sftm®) 10 1 : 2 0 l <hHSmS 1 0 5:205 <DP<a 
O#^§S<J:0*>. pJKr7X (pJSbm@) l o l : 2 0 

1 £H5£m@ 1 0 4:20 4!B<Dffl5&mitfijcZ < ft 

£ 0 cn^ffls-r^fcfe, ^ywwbi. swb 

2. SWb 3*«0»jtr, ^K«ffl5e««l 0 5 : 2 

o 5 tcmmmmm<D'i$-> 121:221 
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£ 0 c<DSf^{cJ:OS^mei 0 5 ; 2 0 501^ 
SSWfciS*;**. □JKi^^ 10 1 ; 2 0 1 <tB^1g® 1 

0 5:20 smvmmmm*. pj®n>x 101:201 

aft WCc^pJ^ffiSMSffio^- *S«±fci9: 

cd a ^ - > zmm uxmmrmn®m<D' < * 

CO 0 5*5] mi 2K, X4v**®*yW7L%tc&><Dm 
ZR 1, >f I NV, ^-f^Swab (ill 

* 0 c^ciWot^^-^ i Nv*5jsig$n. * 
c 0 0 5 6 ] a 1 3 !$^&gofteoW£^ir^r& 

£0 ccoi^Ialffi^A^^IN, WBWEEVcc, F 30 
7>^^MN 1 t fitaPRl, ^f>^*-^INV, * 
-f^Swab (HI lfc^LfcBBW^-f^^) T# 
J£3tt& 0 SfSPR lBWil^'Ja^rit*!), 
A^ST I NCCW5E<0«EE, «t*w*^?&&affii 
PRlaWBHH/rWiSti, T^-F-tfV-FIWS' 
h-FS*u AArtBT-INtt^-J^KCcs/H-FSh 

«Cc;W ^SWa b<DON-OFF«iI$nSo C 
[0057]CCDfS, EEPROM»(0i»tfflC»tt> 

m®temmMSffi&®mzm8,?2>ct&T:$z 0 mi 

[ 0 0 5 8 ] B 1 4 (a) CCinl,fcWl"Ctt. gSyBUBE 
2 4 1 £pJ8frv* 10 1:201 J F«« 106: 

2 o eraKEffljirrs. cojffiw, pjt&v* 1 o 1 ; 2 

0 1 <bt^ pmei 0 6 : 20 e<Dmicftm?2>&n& 

*^t, dja&vx 10 1:201 ^iflSlO 50 
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4. 1 05:2 04, 2 0 5<h©StfftgfOg3Wl, W 

m&24 i<DmH.m*&jLz>cticj:~>xm&?2>o c 

[00591814 (b)tt. B14 (a) OXft&tm 

wc* mmmmEE2 a 2%*jW)-? xi 0 1, ;oi<tif 

>TF®gl 0 6 : 2 0 6mtCWftl-?ZCt( t C£->T:nim 
^10 1 : 20 1£W1 £W2a^U< fc£{4H*r 

£ e Pm^cDPHii, li$Sffimff2 4 2tco^^if 

Fm&cD— 3fl (a^<oWr« 1 0 8:2 0 8) ±<om 
x v * 2 4 3 £/m, r «j 0 »;tTU- a fusob 
m^t<*-t**C£fc:J:-3rtT5o *-rF« 
.^■flffiKWfflifc-fcoT* pJ8&v* 10 1:201 <ttf>r 

arr*c<!:&< t 2^(Da>f r >^<D#m§a*i9S-r 

[0060] awe, *^tcJ:^#m^S^M£S-fe> 

v<D9mjfmtc-o\,>xmm?z>o m 3 ro*04* 

BUB L^Sfl^^>^«I^--<DSS^ni2XrSJS'C^ 
[006 1 ISI15, HI 6(S V *miiC&2>»n®Wi 

mx&Zo $-r, nn>^e>^^s«i i4tc 
mm<m (s i o 2 m) 3oi^f^> a >u 

cc^o±«:^kg (S i a N 4 S) 302W^3> 
"T^ (a) . 

[0 06 2];>CCC, S i 3 N 4 ®3 0 2tC^L/fe^Fb 

h^jg«^n^^->^/M,rs i 3 N 4 ^3 0 2 

4K7>fX9f>^L, S i 3 N 4 S302CC^FU^X 
F<D^*->«r$grr5o i^t^-C, Si,N 4 i302^ 

^ <t o r #o >^ «; >^<d^*&k* * >fr%i£# 

icJ:0F-^L, »St«Lr@«mffil 0 4. 1 05^ 
Bf$L? Z ( b ) . 
[0063] ^<D», SiO,fi30K Si 3 N,Jg3 
0 2£x**>^B&feU ^a^tS(SiO a S) 
3 0 3^CVD{CJ:Df^3>r^ (c) e SiO 
a K3 0 3**hU^;*hMrK«J:9, F^>fx^^> 

04£«£fi£*r* (d) o 

[0 06 4] ^CD±(C^S^U=J>Jg3 0 5£LPC 
(D^. S i O,i<fc]g3 0 6^CVD{Ccfc0f^3 
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>-f £ ( e ) . »C>T, S i 0,Jg3 0 6^th Uv>X 
FttlXCCtD, F^x tfci,^ SiO, 

^>^S?fS (f ) o 

[0065]^CC % S i 0,®3 06^v^^ilt, 

^)S^> i ;=f>jS3 o 5* F^^x^^>^rJinx^f 
^ (g) o ^jga^y^>M3o 5<dt#<e>s 

i 0,^3 0 3£?*lS&S<C<£oTI&£U T>*7- 

U ^ST€»o C(Di#, 03CC^LfcSS?$ll 12. 10 

1 1 3B7»its i o 2 m3 o 3ic$)jmmi>cm<?c#> 
omutuxremTZ (h) . 

[0066] ZCDJzStem&^uteAZ&m-rZCtlc 

atMb^pittitts. Djsb^* i o i tif-f f« 
ffii 0 6-1 o 9*k— 8H* % ig-^o-fexrssr^ 

©@^m®<boI8&vX<Dra©^^ ^^ttCVDtCA-jt 20 

j&ssties i o,Mtc^5Mii©jai^ojter^o, m 

[0 06 7] 01 7. H18.-H19lt 

4&CfSKffcK (S i O a J8) 3 1 1*^*^3>U 
£6CC-e<Z>±CCg{fcK (Si,N 4 I) 3 1 2*m*JU 
a>^€> (a) . 30 
[0 06 8] Jgfc. ^>'J3>i3 13, S i O, 

£<b) 0 S i 0,183 1 4 £:* F U^X F fcJaSSti 
fc/^->*^ltK7^x^>^u SiO a ]g3 
1 4 OctfFI^XF ©'**->*<£?-*-* (c) 0 

[0069]*fc, S i O a ^3 1 4*7X^LTJ 
ttHS"J=i>3 1 3 % h*7>fx^>yi, a^SSi 
0 4. 1 0 5. 1 5«r»jatr*..* 

S i O a ^3 1 4*K±-rs (d) . S i 

O i m3 1 6tCVD«cA0f#^5/ 3 >ti (e) . 40 

[0070]*^ SiO,(t3 16t*M/^HD 
XKJ:9 K7-fi??>yu !M)r>*-«»*-/ F 
«ffiCC«&?L3 1 7£J&£T£ ( f ) . €-<D±K*Sii 

>;>«wcj:«*«{b«na>tt« s 10,1319^0 

VD{cj:Df^>3>« (g) . 

[0 07 1 ] Si 0,®3 1 9 F U^X FftJXtcJ: 
0F*-fx?*>yu S iO,«3 lQiettMs/U 
n>©3 1 8*MXT£fc&<D'*£->£&3rr£ 

(h) o S i 0,Jg3 1 9^^iU, 50 



«$I3¥ 10-206457 
18 

&%"J*>tl3 1 8*F^^x^^>y-rftiX*tfoft: 
ffc S i O a l§3 19«R£f« ( i ) . 
[0072] m&tC ?jSfi$/«;3>B3 1 8<59T#60 
S i 0,M3 1 6*7»M«l«:J:->ri»*U S«l 

03«:*L^:aM»l 12. 1 13«7?H^£ 
T^£S i 0,M3 1 6{Cja^W(C2»<^©aigS<!:L 

[0 07 3] C<D£ / ?%:M&'? r u-bzZ&m?ZC£lc 

/c#, aggasi© i * v -fiwrnat & *) % *H<t 

JBfiST*fcj&©W3J(fft^ci-fe^*Jifi»&< % 3^ ft * 

QHO^+^ttCVDS i O.KficJciRVMfflftnir 
t6r*o, it^S*c$j©rsr£ < > sec, @^ms©gSiK 

[0074] 02 0 k % #^<tj:*fiNi^S5^2R 

Hz>1f<DfS(Dm>¥ffi0rfc£ o 02 1 te-€-CD»rffi@T> 
**K (a), (b) «gI2 0*K:f§^$tlircA-A. 
B - B 5 W >rOKfflJBttft*-r. 

[0075] c<Dm<D#m®&mm&'t>yiz. m& 

y n>S«4 0 7 *C#ftLT^3n/t-#<D@5£ 
11404, 405. T>*r-g|540 3 a — 40 3 d*C 
SS4O7{CiS$tl/t4(g0g4O 2 a — 40 2 d^C 
J:-oTS«4 0 7±ec^$nfcnJ«&vX4 0 1 £<i* 
^ $402a, 402b;402c. 4 0 2d(JS3 
2xL2<DW5^5g*1fi/£U pJ»^4 0 1«^L 

#jBa^yn>S«4 0 7<DafflCC«ffig|«i*^S i 
0 2 «4 1 liS i,N«K4 1 2#WIStirir»«. nj 
S6vX4 0 1Cctt v C0HO«rtt3«)X'j7 F4 0 
63&JRtt6ti. aSAtt^W-r^. 02 1 (a) ec^^ 

nrc^j:^ec % as^e4 0 4. 4 0 5bp«i^4 

0 1 test? i; 9 F 4 0 6 Pile A 0 

7s (pJSfrm&) 4 0 l©ffl^«Cfi[gbtC^ 0 
[0 0 7 6] Mafi«C#l,*5fc6ffiJ (020, 02 1C0 
M&Jjfo) CcfinaK^lWbSi. pj»vx4 0 1 
1S404. 4 0 5(C*fUr^fi[L, "SJI6^X4 0 1<D 
y F406©Sfflt@5em®40 4. 4 05iCDrffl 

[0 07 7 ] nJ«n>X4 0 liH5£MS4 0 4. 40 5 

7X4 0 1 £@5£me4 0 4, 4O5i0^t^* 

tillMAditSi, pIS6^X4 0 liS3e^®4 0 



(11) 

19 

pJS6^4 0 1 <ta£m®4 0 5K£oT«]£i**i*lir 
[0 07 8] 

[S5] AC=2£-S-Ad/{d 1 - (Ad) a } 

[0 079] C<D^I(DMiS-fe>1fr«, rJ8&v*4 0 10 

1«I^14 0 4, 4 0 5^±K:S^^3S<J:^or 

t,>Tti<Djyfaft hmttffim&zmz txx $> . 

-©S:a^:*ffl-rS@^me4 0 4. 4 0 5&C<fcoTnJ 

[0 08 0] 02 2«. 02 0. 02 1 tc^L/cfiUiie 
^>1f<D^£*T0r&£ o H2 0«cBI*l,ft:J:5 
CC, ^4 0 2a-4 0 2dioTSb^40 1 <E>@5£g£ 
L 1 . WJ^5B4 02a, 40 2 b;402c, 40 2 20 
d<D¥fr<D&Z*L2tU. *<DJ:tL2/L UAit 
1gf4CtA*£?K tK#*Ciafg (»:5) (DAC*£o 
r. A£AC<DW&£#tf>£<*;, 02 2 Ccmb/cJ: 5*c 
A#l. 3 3 «)<tC5rAC#&:*; SS^ftA 

(DMZ hi KM? &mO¥f&&2 L 2 Ott A 1*0. 8 
-2. 2 ffi^r, A ( = L2/L1) #0. 8 30 

-2. 2CDffifflrpJttvx<D-^^^et, ^/ho 
®S^S*>^»J:< A^^c/SS (AC) £f#£c<£#pj 

[008 1 ] 02 3—02 5fc*, 020, 021 &CtjkO 

isar*^ 0 cvxmmit. i2o©A-A(ci9ofc 

[0 08 2] gT, #IS^>yr3>^e>^-SSS4 0 7 
CO&^fbK (SiO, g) 5 0 1 ^Xisis a > U i* 
6*c^<£±fc:^tJg (S i,N 4 K) 5 0 2^f^>3 40 
(a) 0 

[0 0 8 3]^CCC. * hl/^ hSCBJSSnfc^-V 
^USi J N,I5 02^h'7^x^>yu Si 
,N 4 I5 0 2{C* h U^X h©^^->^t$ 8 
t>T % S i 3 N 4 jg5 0 2^^iUt^O>^y 

@SmS4 0 4. 4 0 5««(b). 
[0084]fO« t Si O,Jg50 1 v Si 3 N 4 ^5 
0 2^JU SftK (S i O t JI) 5034CVDK: 
cfcO^^^a^T^ (c) . S i 0,^5 0 3**1* 50 
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i^xh/jnxKio, F^x**>y*r£ (d) . 

[0 08 5] S iOj503^^ilt, 
^U:3>S«4 0 7£x^>^JniXU f0«SiO 
J5 0 3 4iSn Q C©Xg{CJ:otIfi4 0 7C!) 
aS^K^iiinriw]gP5 0 4MKltt34v @5£m@4 
0 4, 4 0 5«^<DCa355 0 4OSaSiLxTai^r^ 

( e ) „ ^CCC, -e©±CC S i 0,14 1 liSi, N 4 j© 

4 1 2^CVDW0f^^>3>l, IgtCS i O.m 

5 0 5*CVDtCJ: 0^^3>-r^ (f ) . 

[0 08 6] S i 0,j^5 0 5£*h U^* hflDXKJ: 
0F7^x^>>/U T>#-S&<t&&S&#5 0 6£ 
SllXT* UK -£<D&. ^>'J3>I50 74L. 

ffilOS, S i O a J§5 0 8*CVDCC4:0^^^3 
& (h) . 

[0 08 7] S iO^SOS^tfhU^Xhfln 

XCc£*) F^>fx*^>^u ^fiS^rj3>I5 0 7 

^jjnx-r^^<D/^->^^*re ( i ) . nc*r. 

/<*->*S|E!E SftfcS i 0,K5 08^vx^iL/t 
*Bft^ya>15 0 74F*7>fx^>^rj)nil t 

ana, s i o,®5 o 8 ( j > . sacc, 

— a5^SSW^';n>©5 0 7iS i 3 N 4 K4 1 2 CD 

racc#ftf^s i o 2 jB5 o s^^^KJ^itCcfc^r^ 

*U fc>*tftW*3&iM"& (k) . 
[0 08 8] C<D<fc^^»3g^n-fe^^SfflT^t:<hCC 

cto. ~&mteicm&7u^x&m\,*xte>y<D&m 

<E®£M@4 0 4. 4 0 5<hpJ86^^40 1 <D*> ? :7 
«S i O a jg5 0 5fc«££C VD«lWWffll^(6-C* 

[ 0 0 8 9 ] 0 2 6 Itt&HKc £ Z>BWgm3Mimiz 

>v<Dm<DW<D¥mm. m2i\^<ommmx$>^ 0 m 

27(a), (b) tt % S^02 6*OCfg7n$n/tA- 
A, B-B^-f >-C©KH««*^UrC>4. 

[0 09 0] c<D^ojtnijSlS'fe>^«, *tsa^i;a> 

»S6 0 7±$C^fflUTS!tt6*'ifc— »CDH^»B6 0 
9. 610i, pJMppX (pJimS) 60U, pJ»^ 
*<D«B* i SH'r*J:9«c L/TSS6 0 7©^M4cl9:^ 

^n/c#6 o 8 ssmffie 09. e 1 0 « 

53S604. 6 0 5CC<fcD^S$nri^ o WSS^U 
3>lfi607(^WCtt«8ii^4S i 0,jK6 1 

its i a N 4 nt6 1 2ifimmztxxi,>z 0 mwsm^m 

T^oJS&v^6 1 l(Cf2*V ?r h60 63^i9:W6tl. C 
h6 0 6rt«C— W©iSlS6 0 9, 6 1 0^ 

*^rxy ^ h6 0 6©ssffl«:ffiorKg$tiTi^o oj 

S&v*6 11«, r>^-®6 03a-6 0 3dt?SS 

6 0 7 Uim&2titc4&Dme 02a-6 02diCj:o 
X % W&6 07±t<c¥+yzf6 1 3^lt5K3nt 
I**. S602a, 602b ; 602c, 6 02d«g 



(12) 

21 

$ 2 x l 2 <Dmm*>mimf£L , nja&^x eoiai? 

So 

[0 09 1 ] S^fc2*L*¥:WU (02 6<Dftq&£ 

i^i) tctmsztfimb&t* ojsivx6 o i#@5£it®6 

0 9, 6 1 0*C*fLT3!{iU pJ«p?X6 0 1 tWlfem 
g6 0 9, 6 1 0i©ft^Wnfh^ttSo L/ 
tc&-?X x pJ«T7X6 0 1 i@S«S6 0 9CC<fcor* 

1 iB^mee l 0(cj;orM?ti^2(D3>f> 10 
C0092] com^as^-rsi, wtttf 

[0 09 3 ] 02 8-03 05*. 02 6&C/02 7 dCfjk 20 

B(SiO,) 7 0Uf^ 3 >L, £6$C^4Xh 
K^{fcjg (S i 3 N 4 ^) 7 0 2*f#^a>ta 
(a) . 

[0 09 4] &lc> * hUt?* h«^h^^-> 
^LtSi,N 4 ji702^F7^X7f>t, Si 3 
N 4 Jg7 0 2CC* h U^* h©/^->tK?'rS. i& 
S i ,N 4 K7 0 Z&^XttUXtfu^V^m 

H^mffi©^® 6 0 4. 605 SrTBflrr* ( b ) „ 
[0 09 5]fO^ SiO,«701 v Si,N 4 «7 

0 2^ji, mm <s io,i) 7 0 3&cvdk: 

<t0fr»3>t5 (c) o SiO,M703*,tF 
K^ltiOTJ&iSSft* (d) . 

[0 09 6] ^<0±(C^jS^>y=2>^7 0 4£LPC 

fr5 (e) o #c$c, ^jfg^> f J=J>M704^x^^> 40 
^MXl/T v lofeS^CDffl!l^C@5Emffi6 0 9, 6 1 0 
@5em@6 0 9, 6 1 0t*Ej&6 0 4. 6 

osKissi^ntrc^ (f ) . 

[009 7]^JhK:, S iO,«6 1 1 tS i ,N«B 
8 1 2iS i O a JS7 OS^CVDCC^O^^^aV 
-T£ (fir) o Si O,I7 0 5^^hU^ hflDXKJ; 
DK7^x^>^L, T>*-a5£fc£a&a7 0 6* 

flux** (h) . 

[0098] -e<D&, mt/V3>8707^LPC 
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S i O a ^70 S^CVDCCi^tf^a^ 
£(i)„ S i O a ©7 0 8£* hl/^^ hj!EXlt<£ 

0 7^MX*r^/c^C[)^^->^«5^-rS (j) D 
[009 9] ^fgS^yn>S7 07*F7^x-^> 
^tMlL, pJtt^^7 0 l^gRtf2^T>#-SP6 
0 3£7&£U -ecD^S i O,S7 0 8^*-r^ 
(k) . 

[0100] -8B^fSS-> n>^7 0 7 i 

S i 3 N 4 J§6 1 20ratC(ag*T€>S i 0 2 J§7 0 5^7 
vKi&gK:<J:->T6fc£U @^mS6 0 9. 6 10<hoJ 
0 l<Dfffl(D^ + *:/6 0 GZ&f&is, *r>^ 

msj^/s-r* ( 1 ) . 

[0101] CCDir^^ig^o-b^^ffi-T^CiK: 
5£mS6 0 9. 6 1 0<hnJ«vX6 0 1CD¥^^^«S 

[0 102] 

So Mfc. &/h©Mmr&&^S<fc<*#fc^ (A 
C) *fi*c£#pjfit<!:fr0, fft*MSffi{cJ:S«iffl»^ 
fcS'NcfflJ* * c <!: £ 0 
[0103] *«w<D»nsai2>^«, — 1 cs 

[0 1 ] *m}K£z&^&&mmm^>v<D-m<D 

[02] ^^^^mm&^jm^>^<om<om 

[03] ^^tc J: ^©msss*iiss-fe >v<D-~mz 
^-r^F®0 a 

[04] 03*«:}§^$nifeA-A. B-B. C-C^ 
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ess] *mi(££zmm®&i&im&-z>v<D&L<Dm 
me] mstptcm^ztittA-A. b-b. c-c^ 
[07] *mi&j:zffi^m£im&*>v<Di&*6b 

[09] *mix:£ZBimmzm&mte>v<DVgm 

Ho 10 

[0in w%m&m'<z->&Bf&2txtcmt<DtLk 

[0i2] v?zw*)m?LZtcito<D3m®mo>-m 

[013] wasmvibvm&x-?®. 

[014] pja&vxi <t 2o<D@3emstc 

Ste<£#i££^?-g&9i0 B 20 

[015] *§twic£z®imm^m&i2>y<Dm& 
[0i6] ^w^^^s^a^jnas-fe^^ss 

[017] *^W«:J:^#mSfiSan3iIS-fe>1f<DK® 

[018] *&wK£zw>wgmimm&*>v<Dm& 

[019] *^W«:<J:^#^SSSniia-fe>lf(Di«S 

^ffiOXfe©m^T^X^0o 30 

[020] *z»imm^im*>i?<Dm<D 

[02 1 ] 02 0*tCf&^$n/cA-A, B-BW> 

[022] 02 0, 02 i ^htcmm&^voyzm 
[023] 020. 02 i itfjkLtc»m&Mjmmm*z 

[02 4] 02 0. 02 l^L/^»mSSS3HIiiffi*fe 

zsv<Dm&tt<D-m*mw?zjtfmo 40 

[0251 020. 02 1 CC^U/t»mSaSSDjSS-fe 

[02 6] *ftWK£zmm®m^m&*>v<Dm<D 

[027] 02 6*Kfg^i**i/cA-A. B-B^>f> 
r(DBrffi^tt^^T0o 

[02 8 ] 02 6Stf02 7$£i*Lfc^&^>1f<D§g 
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ii*^-^^^^Xg0 o 
[02 9 ] 02 6&tf02 7{C^L/tttJiig42>-^<DS 

[03 0] H2fiacKH2 7CCmUfcJnatt-fe>*a>» 
JS*ffiCD-««r^-TXS0 o 

10 1-TU»7^ (nllMni), 102a-102d- 
St 103a-103d-7>^-ai, 10 4. 105 
"HXKC. 1 0 8—1 1 0 ~ P«fi % 112. 1 
13»S««, 114-1WL 120-4*t^, 12 
la-121c -W&W&6m'*2—>s 2 0 1 - pJ86^ 
* (nj««ffi> , 2 02a-^2 02d"* 20 3a- 
20 3d-T>*7-8P, 2 0 4. 2 0 5-eJEWS. 2 
0 6-21 l-t^Fm 212, 213-K9W. 
2 1 2 2 0-*t»^ 22 1a-22 1c 

-m8@am'*$->* 2 3 1 •••m^epspsp, 232 - 
Aeumuff. 2 3 3-saKwift 2 3 4-a^nas 

SB, 24 1. 242i31gffifIE, 243-X-f»* % 3 

0 1-S i OiMMftflt. 3 0 2-Si,N 4 E 3 03 
-SiO.Bl, 3 0 4-?L. 3 0 5-*«*^»;3> 

■» 308-sio,!, 3ii-si cmtfut. 3 

12-Si,N 4 R 3 1 3 *•-*!»*£/ V a >■» 3 14 
-SiO.B, 3 15-t-fFttWEi. 3 16-S 

1 O.R, .3 1 3 18-*BSV'j3>fi, 3 
19-SidI, 40 1-bJS6v^ (nJ«j»fiSK 4 
0 2a— 40 2d-& 4 0 3 a — 4 0 3 d -T>tf- 
ft.404. 4 0 5-Kli. 406 -SflNL 40 
7 4 11-SiO,t 4 12-Si 3 N«R 
50 1-S iCMMUA 502-Si 3 N 4 E 50 
3-KfbJB, 5 05-SiO.i, 5 0 8-7>/;-» 
£%$8P5k 5 0 7-*Bfi^y3>E 5 0 8- Si 
O a M. 60 1-pJffirrX <pJg&H@) % 6 02a-6 
0 2d-* 4 6 03a-6 0 3d-r>*^ 6 0 
4. 6 0 5. 6 0 9. 6 10HB£)ML 6 0 8-H 
m. 6 0 6 0 8-tk 6 11-SiOj, 

8 12-Si.NA 7 0I-S iO.HWfW, 70 
2-Si.NJ. 7 0 3-IHUL 7 0 4-*MF»5/y 
7 0 5-»SiO a J», 7 0 8-r>*-9, 7 
0 7-^3K»i/y=i>g| % 7 0 8'»SiO,K, SWl 
-SW5-7tP^-f7^ CS1. CS2-M& 
OP1. OP2-*^7>^ CT. CF-3>? 
>1J\ VDD-m R4-R7. VR-fiffc C4 • 
n><r>U\ ZR-^xt-PA, SWal— Swa 
3. SWb l^SWb 3-XY 7^1 N-AAS^ 
Vcc-ttK. MNl-h7>^^ t ZRl-'^t 
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